Meiosis: Chromosome number of the three species, viz; C. arietinum, C.
pinnatjdum, was counted in the metaphase I and anaphase I stages. The data are presented in Table 1 . In all the three species of Cicer, meiosis was found to be normal and 8 bivalents
Figs. 1-5. Meiosis in various species of Cicer. 1, meiosis I in C . arietinum showing precocious disjunction of two bivalents. 2, metaphase I in C. soongaricum. 3, metaphase I in C. pinnatifidum. 4, anaphase I in C. arietinum. 5, anaphase in C . soongaricum.
were seen at metaphase I (Figs. 1-3 ). Irregularities such as non-disjunction, multivalent formation, inversions, translocations , laggards, bridges etc. were not observed. However, in most of the cells of C. arietinum , a precocious disjunction of one or two pairs of chromosomes in metaphase I was seen (Fig . 1) . The lateral view of metaphase I showed 8 bivalents arranged in a linear row.
Anaphase I was normal with a regular separation of 8:8 chromosomes in both C. arietinum and C. soongaricum (Figs. 4 and 5) . Due to the small size and the highly condensed state of the chromosomes, the presence of satellites or position of centromeres was not distinguishable at metaphase I and anaphase I. Mitosis: The resting nucleus of all the three species had a large spherical nucleolus. During late prophase and very early metaphase, long thin chromosomes were seen occupying peripheral positions in C. arietinum and C. soongaricum. There were also considerable differences in their size. Although several chromo somes were seen in association with the nucleolus, only one pair of chromosomes was seen attached to the nucleolus (Figs. 6 and 7) .
In all the three species, 16 chromosomes were observed during metaphase. A well defined pair of satellited chromosomes was clearly distinguishable in each species (Figs. 8 to 10). The satellited chromosomes were the longest of the com plement. A very short pair of chromosomes was observed in C. arietinum and C. soongaricum. This was not found in the C. pinnatdum complement. Due to the small size of the chromosomes, the position of the centromere was difficult to determine. However, the shape of the chromosomes at anaphase indicated that the chromosomes had median or submedian centromeres.
The average length of the different chromosomes of the three species was measured and is presented in Table 2 . one long pair, five medium pairs and two short pairs of chromosomes. Only one pair of satellited chromosomes was detected in the anaphase groups in all the cases. The presence of one pair of satellited chromosomes during dis junction was quite prominent in both C. arietinum and C. soongaricum. This is . Mitosis in various species of Cicer. 6, late prophase in C. arietinum showing two ch romosomes in attachment to the nucleolus. 7, late prophase in C. soongaricum showing two chro mosome in attachment to the nucleolus. 8, metaphase in C. arietinum. 9 , metaphase in C. soon garicum. 10, metaphase in C. pinnatifidum.
contrary to some of the previous reports of two satellited pairs of chromosomes.
Tetrasomaty (the occurrence of tetraploid cells in the diploid meristematic tissue) reported by lyengar (1939) and Meenakshi and Subramanyam (1967) was seen in three cells of C. arietinum. No instance of tetrasomaty was observed in either C. soongaricum or C. pinnatifidum.
Discussion
A number of investigators have examined the chromosome number of the genus Cicer. However, out of the 24 different species listed in 'Flora Orientalis' (Boissier 1872) and Index Kewensis (1895 Kewensis ( -1955 , the chromosome numbers of only 4 species, viz; C. arietinum, C. soongaricum, C. pinnatifidum and C. chorassanicum, have been studied. A diploid chromosome number of 14 and 16 has been reported for C. arietinum while the diploid number of C. soongaricum is reported as 14. The 2n number of C. pinnatifidum and C. chorassanicum has been reported as 16.
In the present investigation, chromosome number of three species, viz; C. arie tinum, C. soongaricum and C. pinnatifidum has been determined. All the three species have a diploid chromosome number of 16. With regard to C. arietinum, two chromosome numbers have been reported, viz; 2n=14 and 2n=16 by many investigators. Several authors have, however, confirmed the diploid number of C. arietinum to be 16. The existence of 2n=14 chromosome plants may be rare and such plants may not be able to maintain themselves in nature. This suggests that C. arietinum is not a primary polyploid. Results of the present investigations based on mitotic and meiotice studies also suggest that the chromosome number of C. arietinum is 16. For C. soongaricum, the reported chromosome number is 2n=14 (Iyengar 1939) . The present studies indicate that the diploid chromosome number in this species is 16. This chromosome number could be counted both amongst the mitotically and meiotically dividing cells. This perhaps is the correct number. As in C. arietinum, there may be some plants in this species also which have 14 chromosomes. As regards the chromosome number of C. pinnatfdum earlier reports suggest the diploid number to be 16 and this is also borne out by the present studies.
From the examination of the chromosome numbers of the different species of Cicer it seems logical to conclude that the diploid number of chromosomes for the genus Cicer is 16. On this basis it will be possible to visualize that the different species probably have evolved from the same ancestor.
With regard to the number of pairs of satellited chromosomes, Iyengar (1939) has reported that both C. arietinum and C. soongaricum have two pairs of satellited chromosomes. In the present investigation , only one pair of satellited chromosomes was observed in both C. arietinum and C. soongaricum. This is in consistent with the reports of Dombrovskaia-Slutskaia (1927) , Meenakshi and Subramanyam (1960) , Vyas and Mehrotra (1963) , etc. for C. arietinum. Only one pair of satellited chro mosomes was seen in C . pinnatfdum. This is consistent with the findings of Iyengar (1939) . However, he found the smallest pair of the complement to be satellited but in the present material , it is the longest pair of chromosomes in the complement which was satellited . In both C. arietinum and C. soongaricum also, the situation was similar to that in C . pinnatifidum and the satellited chromosomes were the longest of the complement .
A large spherical nucleolus was observed in the cells of all three species up to the early part of metaphase. Contrary to the earlier reports that in C. arietinum all the chromosomes are attached to the nucleolus at prophase (DombrovskaiaSlutskaia, 1927) , or that four chromosomes are attached to nucleolus in C. arietinum and C. soongaricum (Iyengar 1939) , the present material showed only two chro mosomes in actual attachment to the prophase nucleolus in both the species. This is consistent with the observation of Meenakshi and Subramanyam (1960) that only one pair of chromosomes is associated with the nucleolus.
Owing to the condensation of the chromosomes and to their small size, the exact positions of the centromere could not be fixed even after a pre-treatment with 8-hydroxyquinoline. However, based on the shape of the early anaphase chromosomes it can be concluded that in the three species studied, the centromere in all chromosomes is either median or submedian. According to Lamprecht (1948) closely related species differ genetically from one another with regard to one or a few genes , and thus a genetic barrier between the species can exist without cytological differences . However, there can be no unsurmountable cytological obstacles if no differences in genes between the species are present. In the present material , it is logical to assume that the two species most probably differ with regard to a few genes and that there are no cytological barriers to their ability to cross.
Summary
Cytological studies were carried out in three species of genus Cicer , viz; C.
arietinum, C. soongaricum and C. pinnatifidum. The chromosome number of C. arietinum and C. pinnatifidum was confirmed to be 2n= 16. The reported number of 2n=14 for C. soongaricum could not be confirmed and in the present material, the number was established as 2n=16. The presence of one pair of satellited chromosomes in C. arietinum and C. pinnatifidum was confirmed and instead of the reported number of two pairs of satellited chromosomes, only one pair was found in C. soongaricum. The average chromosome lengths of the different species were calculated. A significant difference in the size of the smallest pair of chromo somes in C. pinnatifidum as compared to that in C. soongaricum and C. arietinum, was found. This can be used as a distinguishing feature of the C. pinnatjdum complement whereby it can be identified from the complements of C. arietinum and C. soongaricum.
